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This study examines the impact of environmental quality, governance, society, and the
economy on decentralization performance and sustainable mineral and coal mining
governance in Indonesia. Effective governance in the mining sector is crucial for ensuring
sustainability, yet challenges remain in balancing economic growth, environmental protection,
and community welfare. The research aims to assess the mediating role of decentralization
performance in fostering sustainable mining governance and the moderating effects of
governance transformation, including policy reforms, institutional changes, and regulatory
updates. A quantitative approach is applied using Structural Equation Modeling (SEM) with
the WarpPLS method to analyze governance mechanisms in mineral and coal policy. The
results indicate that environmental quality, governance quality, community quality, and
economic quality significantly influence decentralization performance. Additionally,
decentralization performance enhances sustainable mining governance, reinforcing the need
for an effective governance structure. Governance transformation strengthens these
relationships, improving regulatory frameworks and institutional mechanisms to support
sustainability. This study highlights the importance of structured decentralization and
governance reforms in ensuring responsible mining practices. The findings contribute to policy
discussions by providing insights into enhancing governance mechanisms for sustainable
resource management. Strengthening decentralization and governance transformation can lead
to more balanced and effective mining governance in Indonesia.

1. INTRODUCTION

between the central and regional governments, aligning with
principles of economic democracy, sustainability, and national

Governance plays a critical and strategic role in ensuring the
sustainability of national and state systems, influencing a
country's long-term political, social, and economic stability. In
the realm of public administration, public policy is defined as
all government activities that aim to solve public problems,
thereby maintaining social order and preventing unrest [1].
Public policy, as part of public governance, forms the
backbone of the state's responses to issues that arise within the
public domain, with the ultimate goal of managing societal
challenges and fostering a balanced environment for social
welfare. Effective governance, therefore, requires an
administrative framework that can address societal problems
in an efficient, effective, and sustainable manner.

In Indonesia, the control and management of mineral and
coal mining are regulated under the 1945 Constitution, with
Article 33, paragraph (3) mandating state control over natural
resources for public welfare. Law Number 4 of 2009 on
Mineral and Coal Mining replaced Law Number 11 of 1967,
reinforcing state authority over these non-renewable resources
to ensure national prosperity [2]. Governance is shared
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unity. However, Law Number 23 of 2014 limits district and
city governments' authority in mineral and coal management,
creating administrative complexities [3]. Mining revenue
distribution is outlined in Law Number 33 of 2004, with 20%
allocated to the central government and 80% to regional
governments. Government Regulation Number 23 of 2010
emphasizes value addition, good mining practices, compliance
enforcement, and environmental protection. Key governance
issues include corporate social responsibility (CSR),
environmental rehabilitation, and mining-related climate
change mitigation. The effectiveness of mining governance
relies on legal frameworks, resource -efficiency, and
stakeholder engagement [4]. Collaborative governance is
crucial for policy improvements, ensuring sustainable and
equitable resource management through participatory and
accountable decision-making.

The concept of governance within public administration is
especially important at both the central and regional levels,
where it is crucial for government institutions to collaborate
and improve organizational capacities [5]. Sustainable
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governance extends beyond mere governance processes,
aiming to establish frameworks that not only address current
needs but also support future generations. In particular,
sustainable governance involves integrating environmental
protection into policy-making, ensuring that governance
activities are ecologically responsible and beneficial for the
long term. In Indonesia, the governance of the mining sector
is a notable example where governance practices must
consider the complex dynamics between various stakeholders,
including government bodies, private enterprises, regional
governments, and international entities.

Despite the recognition of these complexities, Indonesia's
mining governance continues to face challenges stemming
from fragmented approaches that do not adequately address
the systemic nature of these issues. These issues represent a
significant gap in the governance of mineral and coal
resources. To address this gap, this study will examine
Indonesia's mining governance through a collaborative
governance lens, which emphasizes cooperation between state
and non-state actors in managing public concerns [6]. This
paper aims to offer a detailed analysis of sustainable mining
governance in Indonesia, proposing a model based on
collaborative governance principles. It will contribute to the
body of knowledge in public policy and administration,
specifically in the area of systemic governance and
decentralization, which are essential for achieving sustainable
state welfare and resource management [4, 7, 8].

This study aims to examine the influence of environmental
quality, governance, society, and economy on the performance
of decentralization and sustainable mining governance. By
analyzing how these factors contribute to decentralization, the
study explores their roles in fostering efficient resource
management, policy implementation, and institutional
collaboration. Furthermore, the study investigates the
mediating role of decentralization performance in shaping
sustainable mining governance, emphasizing the need for a
well-structured decentralization framework. In addition, the
study assesses the moderating effects of mining governance
transformation, highlighting the impact of policy reforms,
institutional changes, and regulatory updates on governance
sustainability.

2. LITERATURE REVIEW AND HYPOTHESIS

Mining governance plays a crucial role in implementing
collaborative governance, particularly in fostering sustainable
mining governance. Within the framework of a welfare state,
governance can be both a measure of success and a challenge
for Indonesia [9]. Effective governance requires a balanced
approach between decentralization and centralization to
optimize policy implementation while ensuring transparency
and public participation. Moreover, sustainable mining
governance requires a comprehensive approach that integrates
environmental, governance, community, and economic
factors. Policies must align with best practices observed in
other countries while addressing the specific challenges faced
by Indonesia.

2.1 Decentralization and mining governance
Decentralization has been widely discussed as a mechanism

to enhance governance effectiveness. However, its
implementation does not always yield positive outcomes, as
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seen in several Latin American and African countries where
corruption and power abuse have undermined governance
effectiveness [10]. To ensure effective decentralization in
mining governance, environmental, governance, community,
and economic qualities must be considered, as these factors
influence decentralization performance.

H1: Higher  Environmental Quality Enhances
Decentralization Performance.

Environmental quality plays a significant role in
decentralization performance, as sustainable resource

management ensures long-term benefits. When environmental
regulations are effectively enforced, decentralization
mechanisms function more efficiently, reducing conflicts
between central and regional authorities. Alberts et al. [11]
emphasize the need for an integrated approach to planning,
operations, and mine closure to maintain sustainability.

H2: Better Governance Quality Improves Decentralization
Performance.

Governance quality significantly influences
decentralization performance. Strong governance structures
with clear regulations, efficient administration, and
transparent  decision-making processes enable local
governments to manage resources effectively. Countries such
as Chile and South Africa have demonstrated how well-
structured governance frameworks contribute to Dbetter
decentralization outcomes [12].

H3: Stronger Community Quality Positively Influences
Decentralization Performance.

Community involvement in governance enhances
decentralization performance by fostering transparency and
accountability. Public participation in decision-making
ensures that policies align with local needs, promoting
sustainable resource management. lacovino et al. [13]
highlight the importance of community engagement in public
administration to strengthen governance effectiveness.

H4: Higher Economic Quality Strengthens Decentralization
Performance.

Economic quality, including revenue generation and
financial management, affects decentralization performance.
Well-managed financial resources support the implementation
of mining regulations and infrastructure development.
Effective fiscal decentralization enables local governments to
enhance public services and economic opportunities,
contributing to sustainable governance [5].

2.2 Sustainable mining governance and its influencing
factors

Environmental quality directly affects sustainable mining
governance by ensuring responsible resource management.
Poor environmental practices lead to ecosystem degradation
and socio-economic instability, undermining long-term
governance effectiveness. Studies on the Chilean mining
sector emphasize the role of environmental sustainability in
governance success [14].



HS5: Improved Environmental Quality Supports Sustainable
Mining Governance.

Governance quality is a critical determinant of sustainable
mining governance. Transparent policies, effective law
enforcement, and accountability mechanisms strengthen
governance frameworks, leading to better mining
management. Countries with strong governance institutions,
such as Australia and Canada, demonstrate higher
sustainability in their mining sectors [12].

He6: Stronger Governance Quality Enhances Sustainable
Mining Governance.

Community engagement in governance enhances policy
effectiveness and promotes social acceptance of mining
activities. Inclusive decision-making processes improve local
trust and cooperation, reducing conflicts between
stakeholders. Harris [15] highlights the importance of
community participation in public policy to ensure successful
governance outcomes.

H7: Higher Community Quality Contributes to Sustainable
Mining Governance.

Economic quality, including investment in sustainable
practices and equitable wealth distribution, influences mining
governance. Financial stability enables governments to
implement long-term sustainability initiatives. Research on
Indonesia's coal industry suggests that economic policies must
balance industry growth with environmental and social
considerations [16].

H8: Improved Economic Quality Positively Affects
Sustainable Mining Governance.

2.3 The role of decentralization performance in sustainable
mining governance

Decentralization performance acts as a mediating variable
in the relationship between environmental, governance,
community, and economic qualities and sustainable mining
governance. Effective decentralization enhances policy
implementation, strengthens institutional frameworks, and
fosters  stakeholder  collaboration. Decentralization
performance influences sustainable mining governance by
optimizing policy execution at the regional level. A well-
functioning decentralized system ensures that environmental,
social, and economic policies align with national objectives
while addressing local concerns. Marava et al. [17] argue that
decentralization must be accompanied by strong governance
mechanisms to achieve sustainability.

H9: Better Decentralization Performance Leads to Improved
Sustainable Mining Governance.

2.4 The moderating effect of mining governance
transformation

Mining governance transformation plays a moderating role
in the relationship between key governance factors and
sustainable mining governance. Policy reforms, institutional
changes, and regulatory updates shape governance outcomes
by influencing how environmental, governance, community,
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and economic qualities interact with sustainability objectives.
Governance transformation enhances the impact of
environmental quality on sustainable mining governance by
reinforcing regulations and enforcement mechanisms.
Countries  that have implemented comprehensive
environmental reforms, such as Canada and Sweden, have
achieved higher sustainability in their mining sectors [14].

H10: The Transformation of Mining governance Moderates
the Relationship Between Environmental Quality and
Sustainable Mining Governance.

Governance transformation strengthens the link between
governance quality and sustainability by introducing policy
innovations and institutional improvements. Effective
governance structures facilitate better compliance with
sustainability standards, ensuring long-term benefits [6].

H11: The Transformation of Mining governance Moderates
the Effect of Governance Quality on Sustainable Mining
Governance.

Policy transformation enhances the role of community
quality in governance by promoting participatory decision-
making and social accountability. Inclusive governance
approaches foster cooperation between mining companies,
local communities, and government authorities [13].

H12: The Transformation of Mining Governance Moderates
the Impact of Community Quality on Sustainable Mining
Governance.

Economic policy reforms strengthen the impact of
economic quality on sustainable mining governance by
aligning financial incentives with sustainability goals.
Countries with well-regulated mining industries, such as
Norway and Australia, demonstrate how economic policies
can support governance effectiveness [18].

H13: The Transformation of Mining Governance Moderates
the Relationship Between Economic Quality and Sustainable
Mining Governance.

3. RESEARCH METHODS

This study analyzes mineral and coal policy governance in
Indonesia to achieve sustainable mining governance using a
quantitative methods approach to examine governance in
mining sector in Indonesia (Figure 1).

The key constructs in this study—governance quality,
environmental quality, economic development, and CSR
quality—were operationalized through various measurement
indicators. Governance quality was assessed based on
transparency, stakeholder participation in decision-making,
regulatory enforcement, and policy effectiveness, capturing
respondents’ perceptions of government and corporate
accountability in mining governance. Environmental quality
was evaluated through indicators such as pollution control,
land rehabilitation, adherence to environmental regulations,
and the implementation of environmental impact assessments
(EIAs), reflecting the extent to which mining operations
mitigate negative environmental impacts. Economic
development was measured by examining employment



opportunities, income generation, infrastructure development,
and regional economic growth attributed to mining activities,
with respondents providing insights into the socio-economic
contributions of the sector. Lastly, CSR quality was
determined through indicators related to community
engagement, social welfare programs, investment in local
education and health initiatives, and corporate commitments
to sustainable development, assessing how CSR initiatives
contribute to the well-being of communities affected by
mining operations.

The quantitative analysis utilizes SEM with the WarpPLS
[19] to build a sustainable mining governance model. Data
collection for the quantitative study was conducted online
using Google Forms. Accordingly, a nonprobability sampling
technique was applied, combining accidental sampling and
quota sampling. Accidental sampling was used under the
consideration that any respondent encountered online who met
the specified criteria was included as part of the sample.
Meanwhile, quota sampling was implemented to ensure a

Quality of
Environmental (X1)

H1

Quality of
Governance (X2)

Quality of Community
(X3)

Quality of Economic
(X4)

predetermined sample size of n = 200. Once this number was
reached, the sampling process was stopped.

Sample size estimation in SEM is generally determined as
5 to 10 times the number of indicators in the model. This study
includes 26 indicators, meaning that the recommended sample
size falls between 130 and 260 respondents. To maintain
methodological rigor, this study selected a midpoint of 200
respondents. These 200 individuals served as both the research
sample and the respondents for the quantitative analysis.

WarpPLS was chosen due to its suitability for models with
recursive structures, reflective measurement models, and
latent variables, which were measured using a structured
questionnaire. This method, originally developed from Partial
Least Squares Structural Equation Modeling (PLS-SEM)
Wold [20], is particularly effective for analyzing weak
theories, small sample sizes, or non-normally distributed data.
Sustainable mining governance is evaluated based on insights
from the Stakeholder Network Analysis (SNA) and the
statistical modeling results obtained through SEM.

Ferform of

Decentralization (Y1)

Sustainable Mining
Governance (Y2)

Transformation of
Mineral and Coal
Governance Based on
Uinn

Figure 1. Research framework

4. RESEARCH RESULT

Table 1 presents the outer model test results, showing the
validity and reliability of indicators for each variable.
Environmental Quality (X1) has six indicators, with outer
loadings ranging from 0.444 to 0.796, all significant (p <
0.001). Governance Quality (X2) includes four indicators with
outer loadings between 0.479 and 0.766. Community Quality
(X3) has two indicators with outer loadings of 0.407 and
0.661. Economic Quality (X4) consists of two indicators with
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outer loadings of 0.696 and 0.741. The moderating variable,
Transformation of Mining governance (M), has five indicators
with outer loadings between 0.410 and 0.739. Decentralization
Performance (Y1) includes four indicators, with loadings
ranging from 0.479 to 0.779. Sustainable Mining Governance
(Y2) consists of three indicators, with outer loadings from
0.505 to 0.677. All indicators are significant (p < 0.001),
confirming their reliability in measuring the respective
constructs.



Table 1. Outer model test results

Variable Indicator Mean Outer Loading P-Value Information
X11 2.83 0.444 <0.001 Significant
X12 4.04 0.562 <0.001 Significant
. . . X13 2.77 0.449 <0.001 Significant
X1: Environmental Quality X14 3.35 0.652 <0.001 Significant
X15 3.78 0.796 <0.001 Significant
X16 3.33 0.733 <0.001 Significant
X21 2.42 0.479 <0.001 Significant
. . X22 3.48 0.766 <0.001 Significant
X2: Governance Quality X23 3.52 0.680 <0.001 Significant
X24 3.95 0.690 <0.001 Significant
) . . X31 3.29 0.661 <0.001 Significant
X3: Community Quality X32 2.78 0.407 <0.001 Significant
. . . X41 3.26 0.696 <0.001 Significant
X4: Economic Quality X42 3.85 0.741 <0.001 Significant
M1 3.91 0.597 <0.001 Significant
M2 2.90 0.410 <0.001 Significant
M: Transformation of Mining Governance M3 3.81 0.685 <0.001 Significant
M4 2.86 0.459 <0.001 Significant
M5 3.73 0.739 <0.001 Significant
Y11 3.76 0.638 <0.001 Significant
. Y12 3.92 0.779 <0.001 Significant
Y1: Decentralization Performance Y13 206 0.479 <0.001 Signi ficant
Y14 2.11 0.492 <0.001 Significant
Y21 3.75 0.505 <0.001 Significant
Y2: Sustainable Mining Governance Y22 3.36 0.588 <0.001 Significant
Y23 347 0.677 <0.001 Significant

Table 2 presents the direct effects of environmental quality,
governance quality, community quality, and economic quality
on decentralization performance. The findings support all four
hypotheses, confirming the significant influence of each
variable on decentralization performance (Y1). Environmental
quality (X1) has a path coefficient of 0.394 (p < 0.001),
indicating that higher environmental quality enhances
decentralization performance, supporting H1. This suggests
that well-managed environmental resources contribute to
better governance at decentralized levels. Governance quality
(X2) exhibits the strongest effect, with a path coefficient of
0.474 (p <0.001), validating H2.

This highlights the crucial role of effective governance
mechanisms in strengthening decentralization performance,
ensuring efficient policy implementation and administrative
coordination. Community quality (X3) also shows a positive
and significant impact, with a path coefficient of 0.359 (p =
0.001), supporting H3. A strong and engaged community plays
a vital role in decentralization by fostering participation,
accountability, and local development. Economic quality (X4)
has a significant but relatively lower effect, with a path
coefficient of 0.237 (p = 0.008), supporting H4. A stable

economic environment strengthens decentralization by
providing the necessary financial resources and infrastructure
for local governance. Overall, the results confirm that
improvements in these four factors significantly enhance
decentralization performance.

Table 3 presents the direct effects of environmental quality,
governance quality, community quality, and economic quality
on sustainable mining governance (Y2). Environmental
quality (X1) has a path coefficient of 0.370 (p < 0.001),
confirming its significant impact on sustainable mining
governance. This supports the notion (HS) that better
environmental management enhances the sustainability of
mining activities by ensuring compliance with environmental
regulations and reducing negative ecological impacts.
Similarly, governance quality (X2) has the strongest effect,
with a path coefficient of 0.452 (p < 0.001), highlighting the
crucial role of effective policies, regulatory frameworks, and
institutional oversight in promoting sustainable mining
governance (H6). This underscores the need for strong
governance structures to manage resource extraction
responsibly.

Table 2. Direct effect to decentralization performance (Y1)

Hypothesis Exogenous Var. Endogenous Var. Path P Value Conclusion
H1 Env. Quality (X1) Decentralization Perf. (Y1) 0.394 <0.001 Significant
H2 Gov. Quality (X2) Decentralization Perf. (Y1) 0.474 <0.001 Significant
H3 Comm. Quality (X3) Decentralization Perf. (Y1) 0.359 0.001 Significant
H4 Econ. Quality (X4) Decentralization Perf. (Y1) 0.237 0.008 Significant

Table 3. Direct effect to sustainable mining governance (Y2)

Hypothesis Exogenous Var. Endogenous Var. Path P Value Conclusion
H5 Env. Quality (X1) Sust. Mining Gov. (Y2) 0.370 <0.001 Significant
H6 Gov. Quality (X2) Sust. Mining Gov. (Y2) 0.452 <0.001 Significant
H7 Comm. Quality (X3) Sust. Mining Gov. (Y2) 0.127 0.325 Insignificant
HS8 Econ. Quality (X4) Sust. Mining Gov. (Y2) 0.179 0.165 Insignificant
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Quality of
Environmental

(X1)

0.304
P<0.001

Quality of
Government

XD

Quality of
Community

(X3)

Quality of

Economic (X4)

Perform of
Decentralization
(Y1)

443
P<0.80Q1

Sustainable
Mining
Governatce (Y2)

Transformation of
Mineral and Coal
Governance Based
on U(M)

Figure 2. Structural model

Table 4. The effect of decentralization performance (Y1) on sustainable mining governance (Y2)

Hypothesis Mediating Variable 1 Mediating Variable 2 Path P Value Conclusion
H9 Decentralization Perf. (Y1) Sust. Mining Gov. (Y2) 0.443 0.001 Significant
Table 5. Moderation effect of governance transformation
Hypothesis Exogenous Var. Moderating Var. Endogenous Var. Path P Value Conclusion
HI10 Env. Qual. (X1) Gov. Transf. (M) Sust. Gov. (Y2) 0.230* 0.032 Significant
HI1 Gov. Qual. (X2) Gov. Transf. (M) Sust. Gov. (Y2) 0.433** <0.001 Significant
HI12 Comm. Qual. (X3) Gov. Transf. (M) Sust. Gov. (Y2) 0.484** <0.001 Insignificant
HI13 Econ. Qual. (X4) Gov. Transf. (M) Sust. Gov. (Y2) 0.314* 0.011 Insignificant

However, community quality (X3), with a path coefficient
of 0.127 (p = 0.325), is not statistically significant. This
suggests that community engagement alone may not directly
influence sustainable mining governance without supporting
mechanisms such as governance interventions or policy
enforcement (H7). Similarly, economic quality (X4) has an
insignificant effect, with a path coefficient of 0.179 (p =
0.165), implying that economic factors alone may not be a
primary determinant of sustainable mining governance (HS).
Overall, the results suggest that environmental and governance
quality are key drivers of sustainable mining governance,
while community and economic quality require additional
support to contribute meaningfully (Figure 2).

The findings in Table 4 support Hypothesis H9, indicating
that better decentralization performance (Y1) significantly
enhances sustainable mining governance (Y2) with a path
coefficient of 0.443 and a p-value of 0.001. This suggests that
effective decentralization strengthens governance mechanisms
in the mining sector, promoting sustainability. The significant
relationship highlights the critical role of decentralized
policies in improving regulatory enforcement, resource
management, and environmental oversight in mining
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governance.

The findings in Table 5 confirm that governance
transformation significantly moderates the relationships
between environmental, governance, community, and
economic quality with sustainable mining governance.
Hypothesis H10 is supported, as environmental quality (X1)
positively influences sustainable mining governance (Y2)
through governance transformation (M), with a path
coefficient of 0.230 and a p-value of 0.032. This suggests that
governance transformation enhances the impact of
environmental quality on sustainable mining governance.
Hypothesis H11 is also confirmed, as governance quality (X2)
significantly affects sustainable mining governance (Y2)
through governance transformation (M), with a path
coefficient of 0.433 and a p-value of <0.001. This indicates
that governance transformation strengthens the positive
relationship between governance quality and sustainable
mining governance.

Similarly, Hypothesis H12 is validated, as community
quality (X3) significantly contributes to sustainable mining
governance (Y2) when moderated by governance
transformation (M), with a path coefficient of 0.484 and a p-



value of <0.001. This implies that governance transformation
enhances the role of community quality in sustainable mining
governance. Hypothesis H13 is also supported, as economic
quality (X4) positively influences sustainable mining
governance (Y2) through governance transformation (M),
with a path coefficient of 0.314 and a p-value of 0.011. This
indicates that governance transformation strengthens the link
between economic quality and sustainable mining governance.
Overall, these results confirm that governance transformation
plays a crucial role in moderating the relationships between all
four quality factors and sustainable mining governance,
reinforcing the importance of governance reforms in the
mining sector.

Table 6 presents the mediating effect of decentralization
performance (Y1) on the relationship between environmental
quality (X1), governance quality (X2), community quality
(X3), and economic quality (X4) with sustainable mining
governance (Y2). The results confirm that decentralization
performance significantly mediates all four relationships, as
indicated by the p-values of <0.001 for each path.
Environmental quality (X1) has a significant indirect effect on
sustainable mining governance (Y2) through decentralization
performance (Y1), with a path coefficient of 0.175. This
suggests that better environmental practices contribute to
sustainable mining governance when mediated by improved
decentralization performance. Similarly, governance quality
(X2) positively influences sustainable mining governance
through decentralization performance, with a path coefficient
of 0.210. This indicates that stronger governance mechanisms
at decentralized levels enhance sustainability in mining
governance.

In addition, community quality (X3) also has a significant
mediation effect, with a path coefficient of 0.159. This
highlights the role of local community engagement and

participation in strengthening sustainable mining governance
through effective decentralization. Economic quality (X4)
exhibits the lowest, yet still significant, mediation effect with
a path coefficient of 0.105. This implies that decentralized
governance helps in translating economic improvements into
sustainable mining governance outcomes.

Table 7 presents the direct, indirect, and total influences of
environmental quality, governance quality, community
quality, and economic quality on sustainable mining
governance, with decentralization performance acting as a
mediating variable. The direct influence values indicate that
governance quality (0.474) has the strongest direct effect on
decentralization performance, followed by environmental
quality (0.394), community quality (0.359), and economic
quality (0.237). These results suggest that effective
governance structures contribute the most to improved
decentralization performance. For sustainable mining
governance, governance quality again shows the highest direct
impact (0.452), followed by environmental quality (0.370),
decentralization performance (0.443), economic quality
(0.179), and community quality (0.127). This indicates that
governance frameworks and decentralization effectiveness
play critical roles in achieving sustainable mining practices.
The indirect influence values further highlight the mediating
role of decentralization performance. Governance quality
(0.210) and environmental quality (0.175) show the strongest
indirect effects, reinforcing the idea that better governance and
environmental management, when channeled through
decentralization, significantly enhance sustainable mining
governance. Overall, the total influence values reveal that
governance quality (0.662) and environmental quality (0.545)
have the highest combined effects, emphasizing the
importance of institutional strength and environmental
responsibility in ensuring sustainable mining governance.

Table 6. Mediating effect of decentralization performance

Exogenous Var. Mediating Var. Endogenous Var. Path P Value Information
Env. Qual. (X1) Decentralization Perf. (Y1) Sust. Gov. (Y2) 0.175%* <0.001 Significant
Gov. Qual. (X2) Decentralization Perf. (Y1) Sust. Gov. (Y2) 0.210** <0.001 Significant
Comm. Qual. (X3) Decentralization Perf. (Y1) Sust. Gov. (Y2) 0.159** <0.001 Significant
Econ. Qual. (X4) Decentralization Perf. (Y1) Sust. Gov. (Y2) 0.105** <0.001 Significant

Table 7. Direct, indirect, and total influences

Exogenous Variable Endogenous Variable

Direct Influence

Indirect Influence Total Influence

Env. Qual. (X1)
Gov. Qual. (X2)
Comm. Qual. (X3)
Econ. Qual. (X4)
Env. Qual. (X1)
Gov. Qual. (X2)
Comm. Qual. (X3)
Econ. Qual. (X4)
Decentralization Perf. (Y1)

Decentralization Perf. (Y1)
Decentralization Perf. (Y1)
Decentralization Perf. (Y1)
Decentralization Perf. (Y1)

Sust. Gov. (Y2)

Sust. Gov. (Y2)

Sust. Gov. (Y2)

Sust. Gov. (Y2)

Sust. Gov. (Y2)

0.394 - 0.394
0.474 - 0.474
0.359 - 0.359
0.237 - 0.237
0.370 0.175 0.545
0.452 0.210 0.662
0.127 0.159 0.286
0.179 0.105 0.284
0.443 - 0.443

The quality of government plays the most significant role in
influencing sustainable mining governance [21]. This finding
aligns with the results of the Social Network Analysis (SNA)
and content analysis discussed earlier. As the central authority
responsible for issuing mining business and operation permits,
the government serves as a crucial actor in Indonesia’s mining
governance system (2010). Therefore, enhancing government
quality and performance is essential for establishing a
sustainable governance framework. The results presented in
Table 7 reinforce this conclusion, as governance quality
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demonstrates the highest total influence (0.662) on sustainable
mining governance. This underscores the importance of strong
institutions and regulatory frameworks in ensuring responsible
mining practices. Additionally, environmental quality
emerges as the second most significant factor, with a total
influence of 0.545. Mining activities are inherently linked to
waste production and environmental degradation, which, if left
unmanaged, can hinder long-term sustainability. The negative
impacts of waste and ecological damage must be mitigated to
support sustainable mining governance. Stakeholders in the



mining sector should prioritize environmental responsibility
by implementing stricter regulations and adopting sustainable
practices to minimize adverse effects while ensuring continued
operations.

5. DISCUSSION

The study demonstrates that environmental quality,
governance quality, community quality, and economic quality
significantly influence decentralization performance. Among
these, governance quality (X2) exerts the strongest impact,
affirming the necessity of well-structured policies and
regulatory frameworks for effective decentralization.
Environmental quality (X1) also plays a crucial role,
emphasizing the importance of sustainable resource
management in local governance. While community quality
(X3) and economic quality (X4) contribute meaningfully, their
relative influence is lower, suggesting that additional
mechanisms may be needed to maximize their effects. The
study further highlights that decentralization performance
(Y1) mediates the relationships between these factors and
sustainable mining governance (Y?2), underscoring the role of
decentralized governance in promoting sustainable practices.
Additionally, governance transformation (M) moderates these
relationships, enhancing the influence of environmental,
governance, community, and economic quality on mining
governance outcomes.

The mediation effect of decentralization is facilitated by
specific governance mechanisms, including multi-stakeholder
decision-making processes, adaptive regulatory frameworks,
and participatory resource management. Multi-stakeholder
governance fosters collaboration between local governments,
industry representatives, and community groups, ensuring
diverse interests are considered in mining policies [22].
Adaptive regulatory frameworks allow decentralization
policies to respond to evolving environmental and socio-
economic challenges, promoting flexibility and sustainability.
Furthermore, participatory resource management encourages
local communities to take an active role in monitoring and
decision-making, reinforcing accountability and transparency
in decentralized governance structures. These mechanisms
collectively enhance the effectiveness of decentralization in
bridging stakeholder interests with governmental policies,
leading to improved sustainable mining governance.

The findings align with existing literature on governance
and sustainability. Harris [15] emphasized the integration of
environmental protection into mining governance, a principle
validated by this study's results. The role of governance quality
echoes the findings of Ansell and Gash [6], who underscored
the importance of collaborative governance in resource
management. Similarly, studies by Alberts et al. [11] and
Dominguez-Gémez and Gonzalez-Gomez [9] highlight
regulatory challenges in mining governance, which this study
also confirms. However, unlike Cheshire et al. [12], who found
that local governments struggle with mining regulations, this
study suggests that decentralization performance can mediate
these difficulties effectively. The findings further support
Hayati [3] and Dutu [23] reinforcing the notion that balancing
central and decentralized governance structures is critical for
mining sustainability. Additionally, the study complements
Yang et al. [21], who demonstrated the role of digital
governance in improving resource management.

A key strength of this study is its comprehensive analysis of
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multiple quality factors influencing decentralization
performance and sustainable mining governance. The study
employs robust statistical methodologies, including path
analysis, which strengthens the reliability of the findings.
Furthermore, the introduction of governance transformation as
a moderating variable provides a novel perspective on
enhancing governance mechanisms. However, a limitation lies
in the potential for regional variability, as the study primarily
focuses on Indonesia. Future research should consider
comparative analyses across different governance systems to
validate these findings further. Additionally, while governance
and environmental quality showed strong effects, the
insignificant direct impact of community and economic
quality on sustainable mining governance suggests that further
investigation into mediating or contextual variables is
necessary [24].

A surprising result of this study is the insignificant direct
impact of community quality (X3) and economic quality (X4)
on sustainable mining governance (Y2). This contrasts with
prior research suggesting that economic incentives and
community engagement are primary drivers of sustainability
[25]. This discrepancy implies that without decentralization
mechanisms, community and economic factors may lack
direct influence, necessitating further investigation into
potential mediating variables such as policy frameworks or
CSR initiatives.

This study wvalidates the hypotheses (HI1-HS) and
contributes to the growing body of research on
decentralization and sustainable governance. The results
emphasize the importance of governance quality and
environmental stewardship in achieving sustainability,
reinforcing the need for regulatory enhancements and policy
reforms. By demonstrating the mediating role of
decentralization performance, this study highlights how local
governance structures can effectively channel various quality
factors into sustainable mining practices. The findings have
practical implications for policymakers, suggesting that
decentralization policies must integrate governance and
environmental considerations to enhance mining sustainability
[26, 27].

Several avenues for future research emerge from this study.
First, further investigation into the indirect effects of
community and economic quality on sustainable mining
governance is warranted, particularly through policy
interventions or stakeholder collaborations. Second, future
studies should explore cross-country comparisons to assess
how different regulatory frameworks impact decentralization
and mining governance outcomes. Third, the role of digital
governance in mining oversight remains underexplored and
warrants deeper examination, building on insights from Yang
et al. [21]. Lastly, longitudinal studies could provide a more
dynamic understanding of how governance transformations
evolve and their long-term effects on mining sustainability.

6. CONCLUSION

The findings of this study emphasize the crucial role of
environmental, governance, community, and economic quality
in influencing decentralization performance and sustainable
mining governance. The validation of all hypotheses (H1-H8)
highlights the significance of these factors in shaping
decentralized governance and resource management.
Governance quality emerged as the most influential



determinant, reinforcing the necessity of effective policies and
institutional frameworks to optimize decentralization and
sustainability outcomes. Furthermore, environmental quality
significantly contributes to both decentralization performance
and sustainable mining governance, underscoring the need for
responsible resource management practices.

An essential contribution of this study is the identification
of decentralization performance as a strong mediator between
quality factors and sustainable mining governance. This
mediation underscores the pivotal role of decentralized
governance in enhancing sustainability practices in the mining
sector. Additionally, governance transformation serves as a
critical moderator, further strengthening the relationships
among these variables and highlighting the importance of
continuous governance reforms to ensure long-term
sustainability. The study's findings align with previous
research, reinforcing the importance of collaborative
governance, regulatory enforcement, and stakeholder
engagement in achieving sustainable resource management.
However, challenges such as regulatory inconsistencies and
decentralization inefficiencies remain significant obstacles.
Addressing these issues requires a balanced approach that
integrates policy improvements, community participation, and
economic support mechanisms.

Future research should explore the indirect effects of
community and economic quality on sustainable mining
governance, potentially through additional mediating or
moderating variables. Investigating digital governance and
technological advancements in resource management could
provide further insights into optimizing governance
frameworks. Overall, ensuring sustainable mining governance
necessitates a multifaceted approach that combines
decentralization, governance reforms, and environmental
stewardship. By fostering transparent policies, strengthening
institutional ~ capacities, and enhancing community
engagement, policymakers can create a governance structure
that promotes both economic development and environmental
sustainability.
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